A patient had a slowly developing amnesic syndrome that remained substantially unchanged during the two and a half years of observation. Intellectual skills were excellent and there was no language, perception, praxis, or calculation deficit. The memory impairment involved verbal and visual learning, sparing spatial learning and, to a large extent, retrograde memory. Magnetic resonance imaging was normal, but PET showed a hypometabolism of the left temporal mesial region and thalamus. This case extends the spectrum of monosymptomatic cognitive disorders, previously reported in the area of language, praxis, and visual recognition, to amnesia.
In 1982 a report by Mesulaml rekindled interest on a syndrome characterised by slowly progressive aphasia in the absence of other cognitive deficits. This With the upsurge of interest in slowly progressive aphasia, neurologists have begun to turn their attention to the possibility that there may be other progressive cognitive disord'ers confined to a single ability. Cases of isolated apraxia3 4 or agnosia35 have been reported, although they are fewer than those of aphasia and lack pathological documentation.
In this paper we report a patient with an amnesia not accompanied by other cognitive disorders, that progressed over a few years, reached a plateau, and then remained unchanged during the two and half years of follow up. A PET study of cerebral metabolism showed a selective memory related structures.
impairment of Case report
The patient is a 69 year old right handed woman with a degree in pharmacology who was referred to our outpatient clinic in November 1990 for memory complaints. A grandfather, an aunt, and two first cousins, all belonging to her father's side of the family, were reported to have had cognitive disorders late in life; unfortunately these could not be better specified. One of her father's brothers was affected with Down's syndrome. The patient married at the age of 27, had four children (one of them is schizophrenic), and worked as a junior high school teacher of mathematics and science until 1984, when she retired. Her medical history is unremarkable, apart from hypertension that has been treated successfully for 10 years. She was uncertain when her memory disorder had started, but tended to date it back to the last years of teaching, when she had had increasing difficulty in preparing her lessons. They were not initially perceived by her husband, who became aware of them from 1987, when he noticed that she tended to repeat the same questions at short intervals, often missed appointments, and had to rely on shopping lists. She never lost her way in familiar surroundings. Although her relatives were uncertain about the rate of progression. of the disease, they were adamant in stating that it had developed slowly and that its onset could not be dated with precision.
We Table 2 reports the scores, corrected for age and educational level, achieved on learning tests, for most of which a cut off point discriminating a normal from a pathological performance is available, based on the score distribution of 100 normal controls.6 Partial regression coefficients of the scores on age and education provided the correction for these variables. The verbal tests were story recall (immediate and after a 10 minute filled delay), paired associate learning (five easy and five difficult associations) over three trials, and 10 word learning (carried out to the criterion of two successful consecutive recalls, the score being the sum of words recalled over trials divided by the number of trials to criterion). The scores of both face tests refer to standardised error scores, corrected for age and education.. Thus the lower the score, the better the performance.
The two visual memory tests were Rey's figure reproduction from memory after a 10 minute filled delay, and a test of recurring unknown face recognition, in which eight target faces had to be identified from among 12 foil faces in three successive presentations. Its score is the sum of hits minus the sum of false positives. The patient's scores, corrected for age and education, fell below the cut off point on two out of three verbal memory tests6 and on both visual memory tests.7 In contrast, her performance on two spatial learning testssupraspan learning on Corsi's block tapping test and maze learning on a stepping stone visual maze test-was within the normal range (controls' means 13 trials to criterion in both cases).
Retrograde memory was investigated with four tests (table 3) . The first two were verbal and comprised a famous event questionnaire and a famous name recognition test. The questionnaire, given in a recognition format, consisted of eight questions for the biennium 1965 to 1985, with four choices for questions (the target and three foils).8 For name recognition 30 famous names (Christopher Columbus, Wolfgang Mozart, etc) intermingled with 30 unknown names were presented one at a time. The two visual tests were a face familiarity test and a famous face recognition test.9 The first required the patient to select the one face that was familiar from an array of four photographs, the second to point to the face of a famous person named by the examiner, when it was presented with three distractors belonging to the same sex and semantic area (for example, four Italian presidents). Cut off points, corrected for age and education, have been determined for all of these tests,89 except that dealing with famous and unknown names. Table 3 shows that she scored below the normal range on the questionnaire, but not on the other tests.
Autobiographical memory was investigated with a structured interview, covering events of her past life from youth to recent years. Information provided by her husband and daughter was used in the preparation. Episodes occurring before the onset of disease were recollected fairly accurately and the forgotten details were recovered when a cue was provided. Recall was much patchier and less accurate for the events of the past two or three years (for instance, she had forgotten the holidays spent in Greece during the previous summer). The patient was re-examined in October 1992 and August 1993. Both she and her husband were of the opinion that the memory deficit was unchanged and that there was no impairment in other cognitive areas. This was confirmed by formnal testing. Raven PM38 (44/48 and 40/48) and language scores were still high and no definite evidence of further deterioration was found in her performance on memory tests (tables 2 and 3). 2) . The thalamus was also divided into three parts to differentiate anterior, middle, and posterior regions. The metabolic reduction was by 24% and 18% respectively for the whole left thalamus and the temporal mesial region, compared with the controlateral side. Only the LCMRGlc values in the anterior and middle sectors of the left thalamus were below the cut off scores. The right thalamus showed metabolic values within the normal range, but slightly reduced. Values for LCMRGlc in the frontal, temporal, parietal, and occipital cortex of both cerebral hemispheres were within the normal range.
Discussion
The history and clinical profile of this patient is characterised by the slow development of an amnesia of moderate intensity, which contrasts with the preservation of excellent intellectual abilities and of normal skills in other cognitive domains (language, perception, praxis, etc). This pattern of deficits is well known in patients with global amnesia and the features of the memory impairment also tally with those classically reported in that condition-namely, dissociation between intact short term memory and impaired long term memory, prevalence of anterograde over retrograde amnesia, preservation of spatial memory in the face of poor recollection of verbal and visual stimuli. What makes the history of the patient remarkable is the early slow progression of the disease and then its stabilisation spanning the period of observation. That in the early years of disease amnesia had developed gradually was the firm belief both of the patient and her relatives. They only disagreed on its onset, that the patient tended to date back to an earlier time than her husband and children. Among the possible causes of amnesia, tumour, encephalitis, alcohol misuse-namely, trauma, infarct, and haemorrhage were ruled out by the patient's history and the negative neurological, CT and MRI P1imary amnesia of insidious onset with subsequent stabilisation findings. The slow development of amnesia and the absence of other neurological deficits is suggestive of a degenerative process involving cortical associative areas, although a diagnosis of Alzheimer's or Pick's disease seems unlikely. Amnesia is one of the earliest manifestations of degenerative dementias, but, by the time that the patient comes to the neurologist's attention and is submitted to thorough neuropsychological examination, more widespread deterioration of cognitive functions has usually started. To the best of our knowledge, a case of amnesia that remains "pure" seven years after its onset, without signs of more widespread cognitive decline, has not been reported in follow up studies of Alzheimer's disease.
In recent years, there have been case reports of patients showing a progressive breakdown of a single cognitive ability (language, praxis, visual recognition) with preservation of other mental functions.12 The most often reported form is slowly progressive aphasia' and for some of the cases13 14 there is evidence not only of clinical, but also of pathological autonomy with respect to classic degenerative dementias. We submit that the present case represents an instance of a degenerative process circumscribed to the cortical areas subserving memory function.
Although no alteration in structural anatomy was shown by CT and MRI, the metabolic pattern disclosed by PET is consistent with the assumption of an autonomous disease. It differs from that reported in association with Alzheimer's disease.15 Impaired metabolism of temporoparietal cortices in patients with early, possible Alzheimer's disease is a frequent finding and is held to precede the onset of non-memory dysfunction.'6 These regions were comparatively spared in our patient. Conversely, thalamic metabolism, which is within normal limits in early Alzheimer's disease,'7 was severely affected.
The reduction of glucose metabolism was selectively confined to the left thalamus and the left mesial temporal cortex (hippocampus), which are known to be specifically related to episodic memory function.'8 As for the thalamus, the anterior and middle parts were particularly involved, even if a selective functional depression in some thalamic nuclei, such as the anterior and dorsomedial nuclei, is beyond the spatial resolution of PET. Thalamic structures involved in memory function include not only the mammillothalamic tracts and anterior nucleus, which are components of the Papez circuit, but also the dorsomedial nucleus and the internal medullary lamina, as suggested by the finding of amnesia after focal thalamic damage.'9 The temporal mesial hypometabolism is possibly another functional correlate of the severe impairment of episodic memory in this patient. The confinement of damage to the left side may account for the dissociation between impaired verbal memory and preserved spatial memory.
It must be admitted, however, that the concept of degenerative disease, whether diffuse in the associative cortex or confined to some of its sectors, meets with difficulty in accounting for the other feature marking the temporal profile of this patient's disease-namely, the stabilisation of amnesia a few years after its insidious onset. Although the period of observation (three years) may be too short to predict the future course of the disease, this lack of deterioration is at variance with the patterns of relentless development usually found in degenerative processes.
Confronted with a similar clinical picture presented by three patients, Kritchevsky and Squire20 opted for an ischaemic aetiology. Amnesia had developed in one week in one patient and in one to two years in two others, and then it remained unchanged for six to seven years. Magnetic resonance imaging showed a profound, bilateral reduction of the hippocampal formation in all of them. It was hypothesised (but not documented) that episodes of hypotension had occurred in the patient who had the shortest onset, and resulted in a reduced blood flow of the hippocampal formation. The same pathophysiological mechanism was tentatively extended to the two patients with the longer development of amnesia, despite the absence of any independent evidence that they had cardiovascular problems. The idea that cerebral blood insufficiency may be responsible for a slowly progressive cognitive decline, not punctuated by a stepwise course, was entertained in the past, but does not find any support in the current body of knowledge on the pathophysiology of cerebrovascular diseases. Nor is it easy to understand why such a mechanism, after having caused a progressive amnesia in the early years of disease, would no longer exert a deleterious effect on memory function in the subsequent six or seven years.
We believe, therefore, that, despite the plateau reached by all these patients in the course of their disease, a circumscribed degenerative process remains a more likely interpretation of their amnesia than an ischaemic aetiology.
Only neuropathological findings will provide an unequivocal answer to the aetiology of these cases. For the time being, we must be satisfied with the contention that slowly progressive amnesia must be added to the gamut of already known monosymptomatic forms of progressive cognitive decline (aphasia, apraxia, agnosia). Its temporal profile is, however, peculiar and requires a close follow up.
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